We analyzed over 100,000 student evaluations of instruction over four years in the college of business at a major public university. We found that the original instrument that was validated about 20 years ago is still valid, with factor analysis showing that the six underlying dimensions used in the instrument remained relatively intact. Also, we found that the relative importance of those six factors in the overall assessment of instruction changed over the past two decades, reflecting changes in the expectations of the current millennial generation of students. The results were consistent across four subgroups studied -Undergraduate Core, Undergraduate Non-Core, Graduate Core and Graduate Non-Core classes, with minor differences. Student Motivation (the instructor's ability to motivate students) and grading/assignments (fairness and objectivity of grading practices) have superseded presentation ability in relative importance as indicators of overall teaching effectiveness. Our study has implications for teachers in terms of the appropriate areas to focus on for improving their teaching practices.
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Introduction
Student evaluations of instruction (SEI) are considered essential for providing feedback to instructors, while also providing administrators with a metric for measuring the effectiveness of instruction for faculty related personnel decisions. From the students' perspective, such feedback is useful if it improves the quality of instruction along dimensions that the students perceive to be most relevant to effective learning. It also helps students make choices about the instructors they want (Marsh & Dunkin, 1992) assuming they are publicly available.
It is important to address the issue of how valid the instruments are in general, and specifically, to test whether the validity of an instrument is maintained over time. There is a perception among some instructors and administrators that the student evaluation process is a ritual with no real implementable value (Abrami et al, 1996) . This is typically because instruments in many institutions are developed internally with little research to support the validity of the constructs involved, and little external review or examination. Marsh (1987) examined a few instruments that did receive some kind of scrutiny. Several studies (Marsh, 1982; Arubayi, 1987 , Marsh & Bailey, 1993 provide evidence regarding the reliability of SEIs. For example, the inter-rater reliability of SEIs has been shown to be high, and student evaluations of multiple courses taught by the same teacher are highly correlated, while there is little correlation between student ratings of different instructors, even when rated by the same students. In other words, SEIs do capture the differences between teachers, rather than the course content. Similarly, several studies (Marsh and Hocevar, 1991; Marsh and Roche, 1997; d'Apollonia & Abrami, 1997) have discussed the validity and the multidimensional nature of the SEIs. Some have argued that there is only one global dimension for overall effectiveness of teaching instead of multiple factors. While some extraneous factors (Husbands & Fosh, 1993) such as initial liking for the course and expected grades, among others may contribute to some bias in SEIs, Richardson (2005) found from a survey of the literature on SEIs that such biases are small, and do not impact the overall validity of a well designed instrument. Marsh (1982) describes an instrument widely used in pedagogical research called the Students' Evaluations of Educational Quality (SEEQ). This instrument has 35 statements broken down into nine factors, namely, learning/value, enthusiasm, organization, group interaction, individual rapport, breadth of coverage, examinations /grading, assignments, and workload/difficulty. Centra (1993) and Braskamp and Ory (1994) identified six factors commonly found in student rating formscourse organization and planning, clarity/ communications skills, teacher-student interaction/rapport, course difficulty/workload , grading/examinations and student self-rated learning. The Idea Center (http://www.theideacenter.org/) is another source of well known SEI instruments. It provides customized student evaluation instruments to various universities and has conducted studies on reliability and validity of instruments. Cohen (1981) examined the relationship between overall instructor ratings and student performance, using data from 67 different multisection courses. He found an overall correlation of +0.43 between the two. Looking into specific dimensions of the SEIs, he concluded that certain dimensions had a greater correlation on student performance than others. Specifically, he mentioned "Skill" and "Structure" as two dimensions that had a greater impact on learning. In other words, if instructors were well organized, used time wisely and were skilled in presenting the material, their students learned better than the students of other instructors. Cohen (1981) also said that other aspects of teaching, like classroom interaction with students, while positively related, were not very strong, and course difficulty was not related at all to student learning. The greater importance of organization and skill was speculated to be true perhaps for information oriented core classes only, which made up the bulk of the sample. Feldman (1989) extended Cohen's (1981) study, using 17 dimensions related to teaching to find out which ones had the greatest impact on student achievement. He found that the dimensions of teaching that were most highly correlated with student performance were Course Organization, Presentation Clarity, Perceived Outcome of Teaching (Relevance), Stimulation of Interest (motivating the study of the subject), followed by other dimensions like Encouragement Of Classroom Discussion, Availability And Helpfulness. It therefore makes sense that for SEIs to be useful, they must provide feedback to instructors on these dimensions.
In our study, we examine an instrument in use at the Robinson College of Business at Georgia State University, which has 33 items broken down into six factors (see Appendix A for the items used in the instrument, organized according to the six factors). This instrument is a modified version of an instrument validated and used at UC-Berkeley (Brightman et al 1993 ). Brightman (2005 argues that in order to aid in the improvement of teaching, an instrument must not only be valid, but must provide comparative data to aid interpretation. Peterson et al (2008) conducted one such study recently within one department at a business school. Further, institutional processes must be in place to help faculty diagnose teaching quality and make appropriate improvements. Brightman et al's (1993) innovation consisted of providing comparative percentile data on the six factors underlying the thirty-three question items rather than merely reporting comparative data on individual question items. They also used four categories to norm the dataundergraduate core, undergraduate non-core, graduate core and graduate non-core. They compared instructor ratings separately for each of these categories. The benefit of showing faculty the scores on each of the six factors was that it helped them focus attention on the broader critical dimensions of their teaching effectiveness. It helped faculty members in diagnosing areas where they might put forth effort to improve their teaching effectiveness. Brightman et al (1989) authored an internal document at Georgia State University's Robinson College of Business that analyzed the relative importance of the six factors in predicting the overall effectiveness score for the instructor. They found that for the SEI they studied the relative importance of the six factors in determining the overall effectiveness of an instructor was in the following order -1.
Organization/clarity 2. Presentation ability, 3. Grading /assignments, 4. Student motivation, 5. Student interaction, and 6.Intellectual / scholarly ability. Further, they found that these six dimensions together explained over 70% of the variation in overall teaching effectiveness ratings of instructors. The faculty at the College of Business indicated overwhelming support for the new instrument. The implication of Brightman et al's (1989) study and Feldman's (1989) study taken together is that some dimensions of teaching, like Organization/Clarity and Presentation Ability are not only highly correlated with overall instructor ratings, but also with student learning.
One question that needs to be answered is whether the validity of the instrument still holds up two decades after it was originally implemented. Equally important is ascertaining whether the relative importance of the six factors in predicting the overall effectiveness score for the instructor changes over time. The literature is very vocal about the current generation of students, dubbed the millennial generation; how they are different from their predecessors in terms of their relationships with parents, expectations from college and careers, and other characteristics (Meister & Willyerd, 2010; Koc, 2008; Howe & Strauss, 2003) . Some of the key characteristics discussed in the literature suggest that this generation of students have led a sheltered life, are team-oriented, believe that they are special, and are confident in their ability to succeed. They want to connect to a larger purpose, and look to adults to provide guidance and mentoring. This suggests that their perception of good teaching may also be different from that of students a generation ago. For instance, they may value group work, interaction, and consider the teachers' ability to motivate them more important than oratorical skills and presentation ability. Also, the use of technology in the classroom has significantly changed over the past two decades, and may have an impact on what students consider more important. Are classroom interaction and presentation skills just as important to overall teaching effectiveness when all course materials are available on the internet? About two decades later, we are setting out to answer two questions regarding the instrument.
First, are the factors still valid? In other words, do the individual question items still belong to the factors as defined in the Brightman et al (1993) study? To study this, we use a large sample of student responses on these thirty-three question items from ten different departments at the Robinson College of Business at Georgia State University during four consecutive academic years, 2005 through 2009. Second, we examine whether the relative importance of these factors in explaining the overall effectiveness rating of the instructor has changed along with the generation. We therefore replicate the analysis conducted by Brightman et al (1989) . Given that initial liking of the course may have something to do with student expectations (Marsh, 1987) from the instructor and the course, the analysis of the relative importance of the factors needs to be conducted separately for both core and non-core classes. Core classes are mandatory, and hence will likely have a higher percentage of students with low initial liking, while non-core classes (electives) are selected by students based on their interest, and should represent a high initial liking of the course. Brightman et al (1993) suggest four norming groups that are meaningful -graduate core, graduate non-core, undergraduate core and undergraduate non-core.
We therefore analyze the data for the same four groups.
In the next section, we discuss the data collected and the analysis performed. In section 3, we present the findings from our study. In section 4, we interpret the results and discuss the implications for teachers. Finally in section 5, we discuss limitations of the study and future research.
Data Collection and Methodology

Sample Data
Our large sample from four consecutive academic years spans the ten major departments at the College of Business, as well as an eleventh category called Dean's Office Business Administration, which includes classes like "Master's Orientation", that do not fit into any department. The student responses in the sample are anonymous but information is available about course number and semester. The courses were classified into four groups -Undergraduate Core, Undergraduate Non-core, Graduate Core and Graduate Non-core, and the responses were categorized accordingly. Note that the enrollment in non-core classes exceeds the enrollment in core classes (e.g. 57,971 vs 47,699 for Undergraduate), simply reflecting the fact that a greater number of non-core classes are offered compared to core classes at both the graduate and undergraduate levels. Richardson (2005) surveyed the literature on student evaluation instruments, and indicates that response rates of around 60% are common and that a 70% response rate would be considered good. The overall response rate across all categories in our study is just over 70%, indicating a good overall response rate. The response rates for the four subgroups as shown in the table above vary from about 62% to about 86% showing agreement with Richardson's (2005) study. The response rate for Undergraduate Core classes is especially good at 86.48%. It is interesting to note that the response rate at the undergraduate level is lower for the non-core classes, while at the graduate level, it is lower for the core classes. These evaluations are filled out online, and students are given an incentive -when they are done filling out the SEI, they get to see their course grades. They do have the option to decline, in which case they can see the grades, but cannot come back to complete the SEI. There is the possibility of selection bias, since students that respond are different from those who do not in terms of their study habits and academic achievement (Watkins & Hattie, 1985; Nielsen et al, 1978) . Such a bias may be unavoidable, though its effect on our study is likely to be small, given that we are comparing responses over time, thus studying the changes among the respondents over time.
Methodology
We used factor analysis to revalidate the factors underlying the thirty-three question items. The factor analysis approach can be briefly described as follows. The SEI instrument used is a modified version of the instrument validated at UC Berkeley (Brightman, et al. 1993) . It was designed to represent six factors measured by thirty three items in all. The factor analysis was performed using maximum likelihood estimates with six factors pre-specified (Segars et al, 1993) . Varimax rotation was performed to separate the factors clearly (Kaiser, 1958) . Items were associated with the factor with which they had the highest loading. These item combinations were studied to see if they matched our expectation based on the Brightman et al observations.
The second step in the analysis was to perform stepwise regression (Hocking, 1976) with the score on question 34 (a global evaluation of the instructor) as the dependent variable and the six factor scores as the independent variables. The intent was to discover whether the factor scores were related to the overall score, and to discover the relative importance of the factors. It also helped to determine the cumulative impact of all six factors in determining the overall effectiveness score of the instructor. Thompson (1995) has highlighted some problems with the stepwise procedure in terms of its being able to identify the best combination of variables and potentially inflated significance. However, for this study, the procedure makes sense for several reasons. First, the factors have already been identified. The goal is not to find a subset of variables that best describe the model, but to rank order them. Second, we use a very large sample size, which reduces the impact of problems with degrees of freedom leading to any spurious significance. Finally, we are replicating a study (Brightman, et al, 1989 ) that used the same method to rank order the factors initially, and a comparison using the same method will show us if anything else has changed in the nature of the relationships over the two decades separating the studies.
Results
We first present the factor analysis to examine the item loadings on each factor and then the stepwise regression analysis to study the relative importance of the factors. Table 2 below presents the factor analysis results. It shows how the individual question items were categorized into different factors in the original studies (Brightman et al, 1993 (Brightman et al, , 1989 19,20,22, 23,24,25, 26,27 5,6,11,12, 13,14,15, 18 1,2,3,4, 31,32,33 7,8,9,10 16,17,21 28,29,30 The numbers in the table show the items that did not match the original classification. A plus sign indicates that an item loaded heavily on the given factor, and a minus sign means that it loaded lower than expected. For instance, question items 5, 14, and 15 were originally supposed to be part of the Organization/Clarity factor, but in our study they consistently loaded more heavily on the Grading/Assignments factor. As the table shows, items 5, 14, 15 and 20 were consistently classified differently than in the original study. Items 16 and 17 had loadings that were generally diffused and did not clearly load on any factor. 1 A sample output of the factor analysis (for Undergraduate Non-Core) is shown in Appendix B.
While there was some movement of items across factors compared to the original study, such as the ones mentioned above, most of the items loaded heavily on the factors that they were originally part of, as expected.
We see from Table 2 that the re-categorization of individual question items by factors is uniformly observed across the four categories we studied. This indicates, as expected, that the loading of items on a given factor is independent of whether it is a core course or a non-core one, or whether it is at the graduate or undergraduate level. Overall, we find that the six factors as outlined in the original study have remained largely intact. While some question items loaded differently across factors, the differences were judged by us to be marginal in nature.
We now present below the results of the stepwise regression performed to determine the relative importance of the factors. Table 3a shows the re-ordering of the relative importance of factors for Undergraduate Core and Non-Core classes compared to the original study 2 , while Table 3b does the same for Graduate Core and Non-Core classes.
1 The analysis was also performed separately for each year from 2005 to 2009 for both core and non-core classes, and the results were consistent with those presented in Table 2 , for each of the four years. 2 Brightman et al (1989) report that the differences across the four groups in their study were minimal, and the relative importance of factors was the same. We were only able to obtain one set of cumulative R-squares from their study, shown in tables 3a and 3b. For graduate classes, our study reveals that Presentation Ability dropped down to the fourth rank among the six factors in both groups (core and non-core). The two most important factors are Organization / Clarity and Grading/Assignments (though their order is interchanged between the two groups) followed by Student Motivation.
Order of Importance of Factors
Discussion / Reflections
As discussed before, the millennial generation is regarded as being different from the previous generation in terms of their expectations in school and in the workplace. Some of these differences may have translated into the results we saw regarding the factors that they consider most important to effective instruction. Students of the millennial generation have been characterized as feeling that they are special, having lived a more sheltered life, and trusting institutions and adults to guide them in their career and life choices. In other words, they rely more on adults to mentor and motivate them. Our results seem to reflect this situation in the sense that student motivation is now a more important component of overall teaching effectiveness than before. Some of this change that is reflected in student expectations is perhaps attributable to the changes in teaching practices and technology over the years.
The significant decline in the relative importance over time of Presentation Ability and the increased importance of student motivation and grading/assignments can be interpreted as a shift from a teacher-centered classroom to a student-centered classroom. Presentation Ability has been ranked fifth instead of second for undergraduate students and fourth for graduate students.
Student Motivation has climbed to second place for undergraduate core classes, and to third for all other groups. Grading/assignments remains unchanged at number three for undergraduate core classes, and has increased in importance for the other groups. The implication of these significant changes is that overall teaching effectiveness is determined more by how well the instructor motivates students to learn the material and how fair, consistent and structured the grading and assignments are, rather than simply presentation ability. Ryan &Deci (2000) examine the classic definitions of intrinsic and extrinsic motivation and discuss the various levels of autonomy that can exist with extrinsic motivation. They define intrinsic motivation as the desire to do something because it is inherently enjoyable, and extrinsic motivation as the desire to do something for a separable outcome, and argue that there are various types of extrinsic motivation in terms of the autonomy or self-determination that they allow the student. One extreme, with no autonomy, is that of extrinsic rewards and punishments such as earning a grade for the course. The student response in such a case is characterized by reluctance. A student may however want to do work for the sake of approval from oneself or others, which is a mix of external and internal motivation. At the other end of the spectrum, a student may consciously value the goals set by an instructor, and eventually even internalize them. In other words, instructors do have a role in motivating students, and it is not merely the traditional idea of external rewards. Rather, an instructor can serve as a catalyst to awaken the intrinsic motivation of a student, by convincing them of the value of the goals set for a class. Deci & Ryan (1985) discuss the Self-Determination Theory (SDT), and suggest that instructors foster the internalization and integration of values in order to motivate students.
The process of convincing students about the value of goals begins with setting clear objectives for the class, and following the plan for the course that is laid out in the syllabus. The next step is to ensure that assignments and tests are related to these objectives. Finally, one must ensure that the grading/evaluation are fair, objective, and consistent. All of these elements are reflected in the factor called grading/assignments. The increased importance of this factor in our study is an indicator that students today value these elements of teaching more than ever. The grading/assignments factor has increased in importance relative to the original study for the undergraduate non-core group and for both the core and non-core graduate groups. However, for the undergraduate core group, student motivation is more important than grading/assignments, since they are the least likely group to be self-motivated.
It is important to note that it is not the leniency in grading that matters. Marsh & Roche (2000) summarize the literature debunking the myth that higher SEI ratings can be obtained by reducing the workload and being more lenient in grading. Centra (2003) also conducted an empirical study where he analyzed data from over 50,000 college courses and found little reason to believe that inflating grades produces better SEI ratings. Across several studies, a small positive correlation (about 0.20) has been found between a student's expected grade and the SEI rating of the instructor. However, Centra (2003) and Marsh & Roche (2000) conclude that this correlation has several possible explanations which do not involve bias in the grading process. Skinner & Belmont (1993) studied motivation of students in elementary school (grades 3-5) and
teachers who provided students with autonomy and optimal structure had students that were motivated throughout the school year. Lin, et al (2003) found that students that had a high intrinsic motivation and a medium level of extrinsic motivation tended to achieve the highest grades, suggesting that extrinsic motivation, if not taken to an extreme, does have a role to play in performance. Dan Pink (2009) in his talk on TED.com, summarizes findings from several studies by economists and social scientists, mainly Ariely, et al (2005) , and highlights three things that motivate people in the workplace -autonomy, mastery, and purpose. For menial tasks, money is a good motivator. However, for tasks requiring cognitive skills, money only matters up to a point and too much emphasis on it can actually demotivate. After a certain level of earning, people are motivated by the need to learn and master things, to be self-directed, and work for a purpose they believe in. The implication of all this in the college classroom is that first, instructors must be organized and set a structure for the course with objectives that students find relevant and challenging, to give them a higher purpose than simply memorizing certain content. Second, instructors must establish fair evaluation systems, and then provide students with sufficient autonomy to engage them with the material. Our results, as reflected in the increased importance of student motivation and grading/assignments suggest that the instructor's ability to show students the relevance of the material to their life or to a higher purpose is important to them.
Student Evaluation of Instruction (SEI) instruments are now well established in various parts of the world, especially in the United States and Australia (Richardson, 2005) . This proliferation of SEIs over the last generation has contributed to a greater attention to teaching methods by instructors, administrators and students alike. There has been a growing emphasis on active learning methods, leading to more student-centered approaches to instruction. The ability to motivate students is therefore more indicative of teaching effectiveness today than mere presentation ability.
These findings further encouraged us to look at the difference in the importance of factors relating to effectiveness of instruction at the core versus the non-core levels. As one would expect, undergraduate students choose non-core classes based on their interest, and are therefore a little less concerned about external motivation to study them. The results bear this out by showing that overall effectiveness ratings are slightly less dependent on student motivation (ranked third) for non-core classes than for core classes. Further, one would expect a wider variety of students in core classes than in non-core classes. By definition, non-core classes have students in them that are a more homogenous group in terms of their interest in the subject. One would thus expect that a predictive model for students in the non-core classes would have lower variation or error than for their counterparts in the core classes. Consistent with the expectation, the regression results for undergraduate students show us that about 68.5% of the variation in overall scores can be explained by the six factors for core classes and a significantly higher 75%
for non-core classes. For graduate students also, student motivation was found to be more important than presentation ability. It was ranked third for both core and non-core classes, since, like the students in the undergraduate non-core segment, one expects graduate students to be more self-motivated overall. Contrary to expectation, the cumulative R-square for graduate core classes at 78.5% was higher than for graduate non-core at 75.5%. All the cumulative R-squares, ranging from 68.5% to 78.5% are high enough to indicate that the six factors used in the instrument are all important to the overall effectiveness of instruction.
While we see that the advent of the millennial generation did impact the relative importance of factors, their effect on the basic validity of factors themselves is at best marginal. The validity of the instrument demands that the items purporting to measure certain underlying factors still be correlated with each other. The generational change should not have an impact on the grouping of items into the underlying six factors. Our results show that a few of the items loaded more heavily on a factor other than the one expected. This could be partially due to an overlap between the constructs. Paswan and Young (2002) have studied the nomological relationships among five constructs in another such instrument, and found significant influences of some factors on the others. In other words, the underlying constructs are not truly independent of each other.
However, as we saw with the regression analysis, the slightly altered factors still explained about the same amount of variation in the overall effectiveness score as they did almost twenty years ago.
While an instrument may be validated in a research study, improper implementation of the instrument can undo its validity. One of the concerns some faculty members have with student evaluations is that students may not pay enough attention to the questions, simply rating the instructor overall and then marking the same number all the way down for each question, to simply 'get it over with'. Instructors report anecdotal data regarding students completing an SEI administered in-class at the end of a semester in a minute or two, which would be impossible if the student took the time to read and answer 35 questions. If that were the case, however, the items would all be correlated to each other, and would not resolve themselves into factors very well. Our results show that this was not the case, and the items did combine into factors as expected. The anecdotal evidence against this may represent a very small fraction of students, or those students who finish in very little time may in fact be leaving the survey blank. Also, our sample over the past four years represents SEIs completed online, which students can complete when they have the time, thereby potentially increasing the likelihood that they will complete it appropriately.
In summary, we believe that our study makes the following contributions towards improving teaching that should be generalizable across disciplines and universities. First, the study shows that a well-designed and validated SEI holds the promise of remaining robust over many years.
The instrument must enable not merely a summative assessment of past teaching effectiveness, but provide guidance to the instructor on changes and innovations that they could make to improve their effectiveness. The individual items in the SEI must be combined into factors to provide feedback on dimensions critical to effective teaching, as shown earlier in the Brightman et al (1993) study. Also, based on Feldman's (1989) study, some of the same factors that are important in predicting overall instructor effectiveness are also correlated with student performance. Further, our study shows that it is valuable to know the relative of importance of these factors as well as the changes in relative importance over time due to generational shifts.
This will enable instructors to decide on the aspects of their teaching to focus on for improving their effectiveness as well as student learning.
Future Research
Using SEIs as a way to improve teaching and to evaluate teaching performance requires that several key elements be put in place. The first requirement is the existence of a valid and reliable instrument. Second, there should be a mechanism to fairly compare ratings across instructors, and finally, an institutional process in place for faculty development. In the context of motivation of students to perform better, Pintrich (2003) surveyed the literature and suggests several questions that have been studied and can still be asked, including (1) Note that the factors are presented in order of the variance explained (out of the total of 33). This is dependent on the number of question items on the instrument that correlate to a given factor, and not necessarily an indication of how important the factor is to overall evaluation. The gray highlights are the items that loaded heavily on a given factor. The red numbers show items that showed a weaker than expected correlation, and corresponding boldfaced numbers show the factor with which the item correlated instead. For instance, items 5, 14 and 15 were supposed to be part of Organization/Clarity, but correlated better with Grading/Assignments instead.
